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FORECASTS AND WARNINGS FOE NOVEBIBEE, 1016. 

EDWARD H. BOWIE, Supervimng Forecaster. 
[Dabed: Washington, D. C., Dcc. 2!2, I9lO.j 

Of the LOWS that nppenrecl on the vt-eather 11iii. 1s of 
bhc [Jnitecl Sta.tes during Noveinher, sis were o i  the 
All>ertit type, fi\-e bhe North Pacific, one Sout,h Pacific., 
one the Northern Rocky Mountnin region, t,wo C'nlornclo, 
:xiid one of tropical or West. Intlian t g p .  In :ill there 
were 17 and there W R S  110 uniforliiity with respc!c.t t.ci 
their s eecl and direction uf iiioveiwnt.. 

Of t P ie H I G m  t h n t  n i d c  their nppenranc.c! riurinp 
wniber, 1.4 in nui:iber, 2 first t i p  irilrctl o w r  t.he west.erii 
Cmadinii Provinces. 4 over t.he korliy Mount.niii rcpion, 
2 oft' t>he North Pa.cific cosst, 4 off t.ho Youtli Padtic 
coast, and S 1iort.h of the Grcttt, Liikrs : ~ I I  St. Lai\-riwce 
Valley. The iiiost, iiiiport,aiit of the HIC:IIY W ~ L S  thn t. which 
B penred over Albertn? C'mntlu, on the 10th :ml atl\-anced 
tlence in a aout.heast,eriy ilirect,ion attenderl BY serere colti 
in nearly all arts of the United Stat,es. 0 1 1  the 9th, in 
:dvance of t K e appenranct! of this colt1 witre, t,he follow- 
ing special bulletin WIB issuctl iintl clisstkininnteil : 

Disturbance now in the Northwest will advance Routheastward and 
be followed by a pronounced change to colder wpather within the next 
36 to 48 hours in the northern Rocky Mountain region and Northern 
Plains States, and by Saturda the 15th, in the upper Missiseippi Val- 
ley: The cold weather will Ke of several days' duration in t.hese 
regom. 

The disturbance of most, pronounc.ei1 character was the 
one which appesred in t,he sout,hwest 011 t,he nobh ant1 
21ut8 nnrl moved nort'lienstvvartl across t,he Great. Lakes 
where it was R ttendetl l>y shifting gdcs. Whole-gale 
warnings were clisplnyecl vvell in a.tivance of thc dangerous 
winds, and as II result no Imrine disasters occurred on 
the Grent Lakes. Cornmentino on the wanling, tin etli- 
torinl in t,he Tinws of Huft'nlo, If. T.. o f  Dewinher I ,  rends 
as follc )WS : 

Now that navigation is practically over for the Heason of 1916. one 
looks back with pride to the enormous amount of traffic on the inland 
seas. Conmderiw the few marine disasters and the comparatively 
small loss of life connection with handling the gigantic fleet on the 
Great Lakes during the past s ewn ,  one can but commend the excel- 
lent service rendered by the Weather Bureau, and especiallv EO with 
reference to the severe etorm that passed over the Lake reoion aovember 
23 and 24, for which Prof. Charles F. Marvin, Chief b. S. Weather 
Byeau, imued the followm warning: 

WAEHINQTON, D. C. ,  $meinber 2.9, 1916.--Change to wholegale 
storm warning, 10 a. m., Lakes Michigan, Huron, and Erie, and hoist 
whole-gale warning on Lakes Superior and Ontario. Storm central 
over southern Lake Michigan increasing rapidly in intendty and mov- 
ing northeast will be attended b shiflmg galee and rain, changing to 
mow. Dan rous conditions. Idvise vessels to remain in port." 

This waa g e  first instance since the adoption of the Beaufort scale 
that a whole%ale storm warning was issued for the Lake region. The 
warning wa8 EO thoroughly distributed throughout the Great Lakes 
that not a vessel left 01% until after the severe gale subsided. The 
abeence of wrecks or 888 of life is evidence that t.he marine interests 

nerally heeded the strong warning issued by the Chief of the Weather 
Fureau for dl ships to remain in port. 

And thh is only one of many instances where the Weather Bureau. 
during the pa& year, has rendered the public great service. 

The Free Press of Iletroit, Mich.. of Novenilwr 26, 

Vessel men in Detroit and in other lake ports were congratulatin 
each other Saturday over the fact that there a parentlv was no loss 05 
life or vessel property in the severe gale that teat  t.he lakes Thursday 
and F'riday, with the one exce tion of the new Standard Oil Corn ny 
barge No. 82, which waa wre&ed F'riday on Grenadier Island, E k e  
Ontario, near Kingston, Ontario, after her anchor chain parted. 

To the general observance of safety first principles rather than to 
any favoring of daring navigators by good fortune, IS credited the fact 

o- 

s t,n ted : 

that the lake fleet seem to have come through the hurricane period 
unscathed and without decimation. 

The circumstances, previously deplored, that many of the freighters 
were being held in ports at the head of the lakes by slow loadin of 
frozen ore, and in orts on Lake Erie by shortage of cam for hand&ng 
their cargoes, nmy fave been an iin ortant factor in averting perils for 
many of the vessels. m it was possibe to immediately inform them of 
threatening afnros heric conditione. when the Feather BureaTi 
ing of the approaci of Q storm o full-gale ,iutejwit.y, T h - d n y j ! ~ ~ ~ ~ i ?  

transit were held in the rivers above and below Lake Huron to await 
developnienh. As niany as '77 were counted iu Detroit River Friday, 
while 44 were lying in the vicintv of Port Huron and other large fleets 
lay above and below Sault Ste. hf&e, in the straits of Mackinac and in 
V ~ ~ ~ O U S  other sheltered spots. 

Wit.h all t.he crowding of frt-ipht,ers in Detroit River, on1 one acci- 
deut was reported. The new horwegian steamer Thorngerx just coni- 
pleted at Port Art.hur and on her way to the Ahnt ic  without car 
swung in the channel near Grassy Island and stuck her stern on gi 
bank. She waa pulled off early Saturday morning by the tug A. W. 
Collon of t,he Great Lakes Towing Co., and ww reported passing down 
thrnugh Lvingst.one channel about G:30 o'clock Saturday night,. 

The tmpictil clisturbunce refeimd to iiiacle its tap- 
earnnce on the 12th over the Caribbean Sea east of 

~ondura.s ,  moved thence in a northwesterly direction 
through t,he Yucatan Channel ; it recurved over the soutoh- 
eastern portion of the Gulf of bfesico and advanced 
nort,heastward over estrenie southern Florida during the 
15th nnd passed eastward over the Bahamas. This dis- 
turbance, n.ccording to press reports, did considerable 
damage to property along the coast of Honduras and in 
Yucatan. 

Others were warned by ra d io stations. A largc number of ships in 

GENERAL PRESAURE DISTRIBUTION. 

Over the Slnskan area the pressure was below the 
normal at nearly all stations from the 1st to 7th, de- 
cidedly above the normal during the 8th to 13th, and 
below the normal thereafter to the end of the month 
esce t from the 21st to 24th, inclusive. In  the vicinity 

ressure was above the 
normal from the 1st to Sth, an 16th to ZSth, inclusive, 
and below the normal at other times during the month. 
In the vicinity of Bermuda, the pressure was below the 
normal during the 1st to 4t.h, and 16th to 2Oth, inc.lusive, 
and above t.he riorninl on all other dnys during the month. 

R of t P ie Hawaiia.n Islands the 

DISTRICT WARNINGS DITRINQ NOVEMBER. 

lVctsltlinqton. dist&.-At the beginning of the month 
t,he ressure was low over the western Caribbean Sea 

during several days, but no well-defined disturbance de- 
veloped wit,hin the area of low pressure over the Caribbean 
Sea. Advisory notices of strong winds, however, were 
necessary for the Florida Straits and adjacent waters. 
The night of the 5th, when a disturbance of marked in- 
tensity was cent.ra1 north of Montana, advisory informa- 
tion to the effect that strong southerly winds would pre- 
vail was sent to stations on the Upper Lakes and stom 
warnings were displayed on western Lake Superior, and 
on the morning of the 6th t8he dis lay of warnings was ex- 

Superior. The disturbance moved nort,heastward toward 
Hudson Bay attended by strong southerly winds on the 
upper Lakes, but they were not of sufficient force to inter- 
fere with navigation. 

On the 7th a disturbance nmde its appmrnnce over the 
southern Rocky Mountain region and moved north- 
eastward, crossing the Great Lakes on the 8th and 9th. 
Advisory information covering this disturbance was sent 

and R igh in the Atlantic States, a condition that persisted 

tended to cover Lakes Michigan, H uron, and eastern Lake 
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to Great Lakes stations on the 7th and later southwest 
stmm warnings were ordered for the lower Lakes, where 
winds of moderate gale force occurred on the 9th. 

The disturbance over the Great Lakes moved down the 
St. Lawrence and the morning of the 9th southwest 
storm warnin were displayed on the Atlantic coast at  

followed by south to west gales during the afternoon and 
night of the 9th over the region where warnings were dis- 
played. This disturbance was followed quickly by a 
secondary disturbance on the Great Lakes, and the after- 
noon of the 10th southwest storm warnings were again 
displayed on Lakes Erie and Ontario and were followed 
by westerly gales during the night of the 10th. The 
highest velocity, 6s miles an hour, occurred at  Buffalo, 
N. T. 

On the 8th and 9th announcements were made of fresh 
easterly gales for the Yucatan Channel, Cuban waters, 
and the southeastern ortion of the Gulf of Mexico, when, 

regiqns, and there were indications of a disturbance to 
the west of Jamaica. The winds of gale force occurred 
as forecast, but the disturbance over the Caribbean Sea 
did not gain more than moderate intensity. 

On the evening of the 11th when there were some indi- 
cations of the development of a disturbance in the central 
Mississippi Valley2 nort,heast storm warnings were dis- 
$a ed on Lakes Mzchigan and Huron, and during the 12th 
an i13th  stro easterly winds and snows occurred on 

and north o H” Delaware Breakwater; the display wns 

strong pressure gra B ients were in evidence in these 

these lakes, alt Yl ough at  no station did the wind reach - 
gale force. . 

ReDorts from the West Indies on the 13th showed 
u&taliable signs of a disturbance over the western 
Caribbean Sea and information was issued as follows: 

Hoist northeast storm warning 10 a. m.. southern Florida coast. Tam a 
to Jupiter Inlet. Disturbance centrnl in the vicinitv of Swan Idan&. 
increasing in intensity, will move northward attended by strong shifting 
winds, probabl of gale force over the east palion of the Gulf of Mexico, 
southern Floriian, and Cuban mtere. 

The afternoon of the 13th northwest storm warnings 
were displa ed on the ulf coast from Bay St. Louis, 

moved northward as forecast and reac ed the east Gulf 
of Mexico the morning of the 15th, where it recurved and 
passed northeast across the Florida Peninsula during the 
afternoon of that day. This disturbance was attended by 
gales over the Gulf of Mexico and adjacent waters, the 
highest velocities reported being 52 miles an hour at  
Ke West and 64 d e s  an hour at Habana during the 

K Miss., to d d a r  Keys, 5 la. The tro ical disturbance 

nig Tl t of the 15th, and also off the Atlantic coast as far 

Valley. Its center on t R e morning of the 22d was over 

north as Cape Cod. regions where 
the gales occurred concerning the 
ex ected gales, and wrecks occurred. 

$he disturbance of greatest intensity to influence 
weather conditions in the Washington district in Novem- 
ber was of the Texas ty e and formed in the Rio Grande 

Arkansas, on the morning of the 23d over Lake Michigan, 
and on the morning of the 24th over the St. Lawrence 
Valley. Storm warnin were displayed in connection 
with this storm on the % reat Lakes and on the Atlantic 
and east gulf coasts and winds of gale force occurred 
enerally over the regions where w m n g s  were displayed. 8 n  the morning of the 23d when the center of this dis- 

turbance was over southern Lako Michigan, the storin 
warnings already displayed were changed to “whole gale 
or hurricane” wamngs, and subsequently the Great 
Lakes were subjected to gales and snow that arrested 
navigation generally, yet because of the timeliness of the 
wammgs no loss of shpping occurred on any of the Lakes. 

Southwest storm warnings were displayed on the lower 
lakes on the 26th when a disturbance was central near 
Lake Superior, and, while strong winds occurred on these 
lakes and on Lnkes Michigan and Huron, the storm WM 
not dangerous. 

Frost warnings were issued on a number of days for the 
east Gulf States and the Florida Peninsula, escept the 
estreme south portion, and in nearly all instances frosts 
or freezing t.emperatures occurred as forecast. There was 

of freezing temperature 
coast and northern Floiicln. 

C ‘ h k m p  c$istri.cf.-Tlie first cold-wnm warnings of the 
seasnn were issued on the 9th. The morning re orts of 
that (late showed a marked clecrense in pressure t 1 rough- 
out t,lio Norh-esteni Stat.es and H decided increase over 
Al:i,skn and sout*lienstward to British Columbia, indi- 
cat,ing tlint the c1istmBztiic.e then centered just north of 
Mnntaiia ~~-c-ould move rapidly soutflieastward and be 
followed by 2~ strong mea of high pressure from Alaska. 

A forecast of “much colder” was incorporated in the 
regular morning forecasts for dl States west of t8he 
Mississippi River, except Missouri, t,lie period being 
entended t’o cover 48 hours in most cases. In addition, 
the ceiit,rnl office issued a special forecast c.overing a pro- 
nounced fall in temm-nture expected in the trans- 
Mississip i revion wit h in t,he nest 4s to 60 hours and 
stating t l a t  tKo cold weather woulc1 continue for several 
days. While the p. m. reports of the 9t.h did not show 
any low teinpcratures in the western Caiiadinn Provinces, 
the 13-hour changes in pressure were such as to indicate 
a decided f d l  wit,liin t,ho liest 34 hours t,liroughout the 
Nort,liwest,. Bccordingly, cold-wave warnings were 
issued for Wyoming, e:ist.eni Montana, the Dakotas, and 
the nort,liwesteiii portions of hfinncsota and Nebraska. 
The following morning m-itrnings were estended to 
include the remninder of Minnesota and Nebraska, escept 
entreme sout:lienst,orn Nebraska, northwestern Iowa, and 
mes tern niid cen tral IGmsas, t,lie remainder of Kansas 
being included in wwniiigs issued on trhe night of tslie 
10th. Tliese wsniiii were fully verified, escept in the 

western Iowa. The cold wave grnclunlly increased in 
severity in tslie northern Rocky Mountnin region and 
NortSlieastem Slope until the morning of the 13th, when 
t,he lowest November teniperntures of record were regis- 
tered iii Wyoming a i d  western Sout.h Dakota, Sheridan, 
Wpo., re orting it minimum of - 20°F. 

The oi& ot,her wimiiiiw during tJie mont,li were issued 
on t,he morning of t<hc 333. A distiirhnnce of mcirked in- 
tensity was centered near Chicngo moTiiiv northeastward, 
while H high-pressure nrt?:i of (miisiderahe strength was 
advancing soutrheastward over British Columbia and 
Alberta, nlthough no low temperatures were reported, 
uscapt a t  Knmloops arid hrkerville. Inasmuch as 
h t h  t.lie storm nxicl the high-pressure area were espect,ed 
to gnin in stmngt,li. cold-ware warnings were issuad for 
enstern Montnna, Sheridmi, Wyu. , Nort,h Dnkota, nortsh- 
ern South l)nkot,n, mil iicwtliwesteni Minnesota. The 
wvnrnings were verified, nncl in addition, verifying tem- 
peratures wore roached in sout,liwesteni South Dakota 
snrl iiortliwest,eni Nebraska. 

The gen t  vnlue of regular reports from Barkerville, 
Triangle Islnud, and Priiico Ru Bit in connection with 

exs teiii portions of E! aiisas mid Miiiiiesnta and north- 

forecasts and warnings issued P or the northern Rocky 
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Mountain region and northwestern States was specially 
emphasized on both occasions when cold-wave wmiiiies 
were issued for those States during November.-C'has. E. 
HitcheU, Assistant Forecmt~r. 
WDenver disfrict.-The month was marlrecl by unusual 
conditions. Instead of the practically stngiant pressure 
distribution so common in November, the month was 
characterized by a ra id succession of high nnd low pres- 

all parts of the district! aiid much more than the usud 
variability in temperature. On the niorniiig of the 10th 
a low-pressure area was central in eastern Colordo, with 
loops of the de ression esteiiding nortfhhwestw:trd over 
Wyoming. Hie1 pressure overlny Mrnitnnn :tiid the 
Canadian Nortgwest, but t,liere were 110 i~idicntioiis of 
the development of miusual cold, nor of t,he fillin(. in of 
the western part of the low ressure in the centml rkocky 

in intensity and magnitude of the anticyclone WAS m:irli.ed 
and temperatures continued falling tlirougliout nort,liern 
districts. Cold-wave warnings were issued for enstmemi 
Colorado, it now being Clem that the front of the anti- 
c clone would move southward along tshe enst,eiii Rocky 
dountain slopo. The warnings were fully veri6e.d. On 
the morning of the 11th warnings for southeiuteiii 
Colorado were repeitted toget,lier with warnings for north- 
eastern New Mexico. The wanlings were verified. On 
the morniw of the 12th low pressure still occupied west- 
ern Coloracko, western New Mesico, and Arizona, and 12 
hours later the LOW was ceiitml in wcstorn New Mesico. 
Cold-wave warninas were issued for sout-liwesteni Colo- 
rado, northern ancfeastern New Mesico, mid northenstern 
Arizona, despite the fact that the siastwnrd movement 
of the depression was blocked by the anticvcloiie on the 
southeastern slope. The wanlings were fully verifiod, 
except in extreme southwestern Colorado. At, Grand 
Junction the temperature reached 6"F., the lowest of 
record for November. Begilming with t,lie morning of 
the 13th ,and continuing till t.he 20th wnrnings of frost for 
south-cent.ra1 and southeastern Arizona were issued 
almost daily. During the greater part of this period :L 
ridge of pressure overlay New Mcsico and t-lie region 
northwestward. Frosts and freezing temperatures wore 
of practically daily occurrmce in this part of Arizona.- 
Frederick H. Brcc.n,d~n.btwg, District Foracasfw. 
New Orlea,m dist.Pid.-Small-craft warnings were is- 

sued on November 7 for the Tesas coast aiid on Noveni- 
ber 8 from Galveston to Corpus Clristi, Tes., because of 
a depression of more than moderate intensity, moving 
from New Mexico eastward over Texas. The warnings 
were justified. 

On November 8, a trough of low pressure, estending 
southwestward from the lake region to Texas, was at- 
tended by high temperatures over most of the district. 
An area of h h pressure was central over the niiddle 

by abnormally low tem eratures. Freezing was fore- 
cast for northwestern OlrPahoma and the Tesas Panhan- 
dle and frost in the northern and western ortions of 

temperatures of 30' to 34'2 prevailing over the area 
indicated. 

Freezing temperatures were forecast for the north- 
western portion of the district on November 9 but failed 
because of the rapid developing depression from western 

pressure over the upper Mississippi Vdey and &e south- 
ern Plains States. 
On the mornin of November 10, a cold-wave warnin 

was ordered for &e Texas Panhandle because of a higi 

sure areas, remarkab !i y low temperatures iii practicctlly 

Mountains. During the fo i owing 12 hours the iiicrense 

Paci6c Coast !i tates and the Plateau region, preceded 

western Texas. The warnin was completey f) verified, 

Canada, which on N9 ovember 10 formed a troueh of low 

ressure area of considerable ma tude over British Co- 

Amarillo falling from 52' at 8 p. m. on November 10 to 
24' at 8 p. m. on the 11 th. The antic clonic area moved 

northern Rocky Mountain region, with a steep pressure 
gradient southward to an area of low pressure over the 
southern Rocky Mountain region. At 8:20 p. m. on the 
10th cold-wave warnings were ordered for western Okla- 
homa and were repeated the nest morning and extended 
to include northeastern Oklahoma and the extreme north- 
western ortion of east Texas. Freezing weather was 

and northwestern Texas as f a r  as Abilene. The cold 
area did not advance with sufficient rapidity to cause 
freezing in Arkansas, but freezing weather revailed on 

mainder of the indicated area. The codwave w 
for Oklahoma and the extreme northwestern portion o 
East Texas, and a cold-wave warning issued on the . m. map of the 11th for Fort Worth and Dallas, 
fa' ed of complete verification because of the slow south- 
eastward movement of the cold area. The high-pressure 
area continued to move southeastward on the 12th and 
13th, but not ra idly enough to verify frost warnings 

of Arkansas; but freezing temperatures were recorded in 
eastern Oklahoma. 

Cold-wave warnings were ordered on the morning of 
the 13th for Palestine, Tex., and southern Texas, except 
the estreme west coast. Freezing weather was pre- 
dicted to extend also to northern and central Arkansas, 
and northwest storm warnings were issued for the Gal- 
veston section. observations, which were called 

pressure area was beginning to 
move more 1:40 m. on the 13th cold- 

northwest storm warn- 
the entire Texaa coast. 

The sugar and trucking interests of Louisiana were 
warned to expect freezing tem eratures by the morning 

emphatic an B given wide distribution. The warnings is- 
sued on this date were successful. Northwest storm 
warnings were ordered for the Louisiana coast on the 
13th at 9 p. m. and were ordered continued on the 14th, 
and were fully justified by conditions off the middle 
Gulf coast. 

The cold-wave warning for Louisiana was repeated at  
8:30 p. m. on the 13th and for southeastern Louisiana at 
9 a. m. on the 14th-temperatures of 22' to 26' in the 
northern ortion of the sugar and truc region and 
26' to 30 !? in the southern portion being '"p. orecastad to 
occur on the following morning. The cold-wave and 
temperature forecasts were veriiied, and the warnings en- 
abled suaar growers to save most of their seed cane and 
to espezte windrowing. Because of the warnings a 
lar e amount of sugar cane was cut before the freeze 
an % much of the matured truck was gathered. Tem- 
peratures of 24' to 30' were predicted for the sugar and 
trucking region of Texas, and were generally attained. 
The southern portion of the high-pressure area was over 
Texas on November 15, and it was necessary to re eat 
the low-temperature predictions for Louisiana a n 8  to 
give warni of freezing in the sugar and trucking region 
of southern YF esas. These forecasts were succ89sfU1, tem- 

eratures being in some laces in Louisiana 1 or 2 degrees 
Lwer on the morning o P the 16th than on the precedin 
morning. Frost to the coast was forecast on the 16t i  
for Loudana, and the warning was justified. 

Lmbia. This warning was veri r ed, the temperature at  

southeastward, attended by very col B weather over the 

forecast B or Oklahoma, northern and western hkansas, 

the morning of November 12 over near1 3l of the re- 

7 

for the interior o f Louisiana nor for the greater portion 

for %ouisiana and eastern 

of Wednesda the 15th, and trl ese warnings were made 
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With high pressure mid cool weather over the south- 
western ortion of the country on the lsth,  frost to the 
coast in !Louisiana, and frost nearly to the coast in east. 
Tosas were forecast aiid conditions on tlie following 
morning showed that the wmrniiigs were justified. 

The temperature w:is high in 9rkansaa on Novelnbor '3 1 
mcl an area of high pressure over the Rocky Mountain 

The low r- region tlireateiied much colder weather. 
sure area,. however, which was developing over sout. ern 
Texas, gained unexpected stren th on the following day 
and estended its influence fart 5 er. westward than was 
mtici ated, and .a cold-wave warnliig ordered for Ben- 
tonvil Y e, Ark., faded of verification. Freezing was prc- 
dicted for Oklahoma and the northern portion of west.erii 
Texas but the temperatures did not reach freezing iii 
east,steim and southern Oklahoma. ' 

On account of tlin development of the disturbance over 
scuthern Texas, as indicated by the 8 p. m. ninp of the 
21st, northwest storm warnings were ordered on the 
Texav coast,. The wlnds increased but did not reach gale 
velocity. The disturbance was over the lower Mississippi 
Valley on the 22d and conditions on the Louisiana coast,, 
as shown by a specid observat.ion from Buriwood, were 
suc.11 as t.0 make advisable a smd-craft warning ortlerid 
at:;l5j. ni. 

ovember 22 and 33, with it liigli pressure w t x  
movin eastward over the Rocky Mountam re ion and 

the southern port.ion of east Texas nearly to the coast and 
frost teniperatures were recorded. On tho %th, freezing 
nearly to the const and temperat.ures of 30' to 34' in the 
sugar nnd tnlcliina regions were forecast for southern 
Louisiana and sou8ieastern Texas. Predlcted tempern- 
tures occurred in the Louisiana sugar and trucking yeg!oii 
and t.he conditions in Tesas were evidently slmdar. 
Freezing temperatures, or lowgr, occurred 
other ortions of the forecast distrlot as prec lcted. 

On k ovember 25, heavy frost to the coast, with tem- 
peratures of 28' bo 33' in tlie sugar and trucking Fegion 
of Louisiana, and frost in the sout.lienst.ern portlon of 
eastern Tesns near1 to the coast, were successfully pre- 

coast and in the southeastern port,ion of enstern Tesas 
except in the lower Rio Grmide Valley and on the coast, 
and ocourred as predicted. 

On November 3 R speoial forecast of fair weather for 
tlie three following days was issued a t  S:20 p. m. for the 
Shreveport State Fair, and was verified. 

Fire-weather waniiiigs were issued for we.stern Okla- 
homa on the 5th, Sth, l l th ,  13th, 21st, and 36th, :ud for 
Arkansas 011 the 5th, 6th, 7th, Sth, l l th ,  13th: and 27th. 
The anticipated wind velocities of inore tliaii 1.5 iiiiles 
an r iour, with a statement of tlie wind direction and 
character of weather indicated. In some t:iiscs these 
warning were for a ieriod of 4s .to 56 liours but most, 
were for tlie following hay: Conclltalons occurrecl gerierally 
ns forecast except thrtt 111 ii few instanccs the wanther 
forecasts Were riot verified-R. 8. n$k. .'lss&?tfrn,l f f h -  
 cast^?^. 

PoTtland (Oreg.) district.-November opened with a low- 
rasure area over Alaska, causing rains in western 

%aahington that gradually overspread the district and 
continued quite generally, until the 9th when clearing 
weather set in due to the southeastward advance of an 
extensive high pressure area from northern Alaska. On 
the night of the 10th-llth, this HIGH la over the eastern 

an unusual fall in temperature occurred over the N'orth- 
west. Killing frosts occurred on the Washington coast 

exten a mg southward over Texas, frost was pre 8 icted for 

k"""l!' in 

dicted. On tlie 30t T i was forecasted frost to the Louisiana 

slope of the northern Rockies and the J lains Stat- and 

on the mornings of the 11th and 12th and the lowest 
tem eratures of record were reported from southern 

Vallpy, Oreg., on the evening of the 12th. This drop in 
tem erature reached the pro ortions of a cold wave over 

Pocatello by the morning of the 11th. The meteorologi- 
cal conditions prececl the cold wave were not expected 

thought that northeast winds crossing the Rocky Moun- 
tains and heating slightly adiabatically would revent 
a marked fall, but the estent and intensit. of tf e HIQH 
were underestimated. A portion of the %igh pressure 
area, with attendant low temperatures, settled over the 
inter-montane region and fair weather with cold easterl 

when rains fell generally west, of the Cascade Mountains 
and rain or snow in eastern portions of Ore on and 
Washington. A moderate cold wave forecaste f for the 
23d did not occur due to the effect of arapid decreaaein 
pressure along the North Pacific coast-the greatest 
34-hour temperature fall reported having been 12O at 
Baker, Oreg. On the 28th a high-pressure area moved 
rapidly from the southern Oregon-California coast to the 
Plateau region ancl unusually rapid radiation caused a 
close ap roach to a cold wave over southeastern Idaho, 

Precipitation occurred in many portions of the district 
from the 25th to the 28th; a heavy fall occurred west of 
the Cascade Mountains. 

General storm warnings were ordered on the 3d, 4th 
5th, and 27th, two were fully verified, one partially, and 
the one on the 5th was not. Warnings for part of the 
coast were ordered on the 2dJ 9t.11, 17th, Xst, 24th, 26th 
and 29th; three were partially verified, and those on the 
9th and 17th were not. Verif ing wind velocities 
occurred on the 1st at North Heazand Tatoosh Island, 
on the 8th at Seattle and Tacoma, and on the 21st at 
Seattle, without warnings having been issued, but we 
have learned of no resulting damage. Small-craft 
warnings were issued on the sth, St.h, l4tli, 15th, 16th, 
17th, 21st, %th, ancl 39th, all justified. 

Frost warnings were not issued during November.- T. 
F r a h  Drake, Assistmn.t lim'ecclster. 
Sa& Francisco di~Crict . -S~~theast  storm warnings were 

ordered from Point Reyes to Eureka on the 5bh and 25th, 
and were part,iaUy versed. 

The feature of the month was the eriod of cold weather 
frosts from the 

13th to 18th. Warnine of killing frost were issued on 
the nioriiin of the 12t.11, ancl daily thereafter during the 
cold periof In some sections the growers were not 

repared to protect their crops aiid serious injury resulted. h e  weatest damage occurred in the lower Sacramento 
and gan Joaquin valleys, where minimuni tern eratures 
of 22O and 23' occurred. On the mornings of t 7l e 13th- 
15th, the temperature remained below 30' F. for several 
hours, and it was at  t.his time that the greatest damage 
was clone. In  many sections vegetables and olives were 
killed and in sonie, citrus f d t  esperienced a heavy loss. 
The citrus groves located on the sidehills and where free 
air drainage obtained, esperienced but little or no damage, 
while the groves in the low flat lands met with severe 
loss.-(.$. H. TI7iWson,, D.isErict Forecaster. 

Ida I! o from the l l t h  to 13th, and from the Umpqua 

sout ?l ern Idaho, a 24-hour fa E of 36' having occurred at  

to cause such a deci "fi ed temperature fall, for it was 

winds continued until the 22d, broken only on the 18t K 

for whc  R cooler weather had been forecast. 

with freezing temperatures and kiling P 

A speck1 chart showing t?Le hurricane tracks of the 
sewon of 1916 will a pear i n  the December issue of the 
MONTHLY WEATHER B EVIEW. 


